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Effect  of  Sublfthsl  Sow  Of  Batullnal  Xosj r>  OS  the  Off*«ni  jq_ 

following  Multiple  Aualniatranone 
By»  l.I.  JUT1IST 

OAMALSX’S  Institute  of  Epidemiology  and  Microbiology ,  Academy  of 

Medical  Sciences,  USSH 

(Received  March  5,  1956) 

(Translated  byi  Id  ward  Laehowies,  Maryland,  Medical-Legal  Foan- 
datioa,  Ino.,  700  Float  Street,  Baltlaora,  Maryland,  21202) 

\ 

The  question  of  the  effect  of  oublethal  doaaa  of  exotoxins 
on  the  orgaixiaa  baa  barely  .been  clarified  in  tba  literature  ainoa 
BEHBQQ  (1693)  Aataotad  tbia  paradoxical  phenoaencn.  Tha  nature  . 
of  tba  phenomenon  la  confined  to  tha  faot  that  if  aniaala  receive 
aultlple  aaall  doaaa  of  diphtheria  or  tetania  toxica,  they  acquire 
a  high  aeneltivlty  to  thaaa  poiaona.  At  tha  ease  tine,  antitoxin 
la  aniaala’  blood  nay  ooour  in  a  quantity  that  ia  fully  eui flu lent 
to  neutralise  aany  fatal  doaaa  of  the  toxin  involved.  Multiple  ad* 
alnlatrations  of  aaall  doaaa  of  toxin  cauea  usual  clinical  Beni” 
feststi&i*  that  axe  charaotariatio  of  reaction#  to  axotoxina. 

BEHRXXQ ,  explaining  thla  phenoaanon  elated  that,  during  inau- 
ai  cation  prooaaa  by  toxlnh','  aaiaaja  acquire  not  only  inanity,  but 
inoreaaed  sensitivity  aa  call.  According  to  S.F.OAMAUFX  (1939)* 
after  Injection  of  aultlple  aaall  doaaa  of  toxin*  tha  resultant 
death  of  asissls  is  sspl&iasd  by  the  impairment  of  resistivity  1* 
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•cello  invaded  m*s&s&  ly  the  toxin  and,  perhaps,  also  to  the 
e«ii»~li£  nSjrvdiu  I»  **#»•  to  us  that  io«  latter  expla¬ 

nation  la  neat  accurate,  inaaauoh  as  only  neurotrophic  toxins 
possess  the  characteristics  that  tend  to  induoe  the  BSHFISO  phe¬ 
nomenon. 

In  19J6,  whan  M1XXSV1S  and  I0TLTABGT3XAYA  administered  eub- 
lath%l  doses  of  toxin  in  order  to  develop  axparinantal  botulism 
in  aniaala  that  were  infaotad  with  spores,  they  disclosed  «  greater 
elgnlfioanoe  of  thla  faotor  in  the  pathogenaaia  of  botulism,  V* 
determined  (1947X  that  aniaala  periahed  due  to  botulism  after  they 
received  multiple  sublsthal  doaee  of  tue  toxin. 

The  derelopaent  of  lnereaeed  sensitivity  to  aaall  doaee  of 
boots? lal  toxina  playe  an  important  role  in  the  pathogenesis  of 
toxl&fec tiona ,  Pathogenic  oaueaa  of  thle  phenomenon  were  atudied 
in  experlaenta  with  diphtheria  toxina  (IRAVCUZIXO  and  QALANOVA , ' 
«948l  UAXTUT  and  BULATOV  4  ,  OISTiU ,  *949»  JtOLfiSH  iKOtA  and  MATT  EXT  , 
195»)  end  with  tetanus  toxina  (MATVEEV  and  BULATOVA,  1950**1  MOB- 
«0*OT  end  KATOTTSEV,  1995). 

tTltfArvMPO  /  t  AWAl  ~ _ e  .  # _ m  ... 

aMmiiwwiWMAA  t  IPTW  J  MAUAttlDMU  >nf  ^IfEQSQnnn  Qf 

sensitivity  by  auaaetlon  of  atinulatlona  after  multiple  adninia- 
tratleaa  of  auhlethal  doaee  of  toxina.  XOkGUIOV  and  KHATUHT8SV 

( l$Sd)  explained  by  botulinal  toxins  of  the  A  end  fi  types  the  4 _ 

nolegU  specificity  associated  ^ith  thle  paredoxloal  sensitivity 

_ _ _  .  •  .  ss 


°i  •  see  ?jf.  SDkOUOVtlU'd  bookt  "Problem  of  reactivity*  in  a  tad  lee 
®f  infection  end  immunity”,  1950,  p.93.  /  " 

..1  • 


/ 


e ' 

—  3 


. -  -  \  * ...  tj 

V  ! 


o 


o 


©. 


nhs&gse&os;  t&s?  S-ISS  CSSS  tO  ths  CSnCiiiwtCu  twi  ihw  summation 
Of  «tim«latlon#  rests  at  the  foundation  of  this  phonos# non. 

In  oonnoatlon  with  th*  fact  that  the  problem  of  Dm  effect  of 
eublethal  do«#o  of  botulinml  toxin#  on  orgtmle*  ( f  ol  lowi'Ag  su2tt.pl* 
administration*)  still  rsaains  insuffloiently  ol&rified,  wo  nad# 
comparative  studies  of  th#  J KHBIBG  phsnoasnon  using  thrs#  tjrpo*  *f 
animal# , 

Th#  first  ssris*  of  sxpsrinsnt*  wars  carried  out  on  guinea 
pig*.  At  first,  vs  pr* titrated  a  lothal  doss  for  a  guinea  pig 
(hypodermic  administration) }  it  contained  a  dry  botulinml  toxin 
'of  the  A  type  previously  precipitated  with  auaoniua  sulfate ,  Wo 
took  aeeeuree  with  the  precipitation  of  the  toxin  to  deoroaee  the 
admixture  of  lapuriilto  ooourrlng  in  the  medium.  the  established 
fatal  dose  vaa  diluted  with  a  physiological  solution  50,  100,  $00, 
1,000  and  3,000  tiaos.  Guinea  pigs  received  daily  ¥50,  ¥100,  ¥900, 
¥'1 ,000  or  ¥3,000  of  a  doao.  Proa  3  t<  10  inje'pjfiona  were  noooaaary 
(see  Sable  1)  in  order  to  develop  the  symptoms  of  botulism  in 
guinea  pigs.  Ths  »!*#»••  follow*  §i«_-  3  to  10  days,  when  the 
quantity  of  the  administered  toxin  comprised  si  together  </50,  V50, 
7/100,  10/100,  or  oven  V500,  V 1 ,000  and  Vi, 000  of  the  fatal  doss 
.  At  tha  oaae  tiiae,  a  typical  olinieal  /piqturt  of  botulism  developed 
gradually!  dyspnea  appeared,  than  weakening  of  the  eueculature 
(muscles  be  case  peats -like)'  and,  gccasiauelly*  pare#  is  m*  ,%mrs1 

•A  '  .  » 

Guinea  pigs  diad  from  botulism  00  the  2d  to  29th  day  of  the  eiok»  . 
noaa.  Za  tha  ooursa  of  throe  experiments  ve  performed  a  treatment 
of  animals  with  specific  serum,  but  slabs  vs  imitiaped  this  Into* 
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Oowan  of  botullnal  toxini  a  conaidacable  DU»'n«r  (39,4^)  of  th*& 
survived,  having  *hewn  clearly  expressed  eymptone  of  bctullen. 

The  third  mrll*  of  tx^trliwiit  »«r*  carried  out  on  nio*.  In 
those  experiments,  having  pretitrated  previously  a  lethal  dot*  of 
dry  botullnal  toxin,,  we  diluted  it  with  a  physiological  solution  1 
to,  20  ,  30  ,  90  aad  too  tiaet ,end  wo  odainiotorod  It  dolly,  subcu¬ 
taneously,  to  nice  In  quantities  of  VtO,  ¥20 ,  V30,  ¥50  And  ¥100 
of  th«  lethal  dooo.  Tho  nio*  were  roolotoot  to  the  toxin  followim 
its  multiple  administration  In  aublethal  doaaa,  But,  of  tar  thraa 
injections  of  the  toxin  in  1  Bln  quantity,  all  10  mica  became  aick 
froa  botulism  and  diad  on  tha  4th  to  6th  day  of  ilXnaaa.  Tha  affaota 
of  a  doaa  equal  to  ¥2  31*  oauaad  daath  in  9  out  10  aioa  aftar  7 
to  8  daya.  A  daily  aduinietratlon  of  ¥30  Din  to  thaaa  aniaala 
brought  alaoat  tha  aaae  reaulta.  Having  administered  10  injections 
Of  ¥90  Dla  to  20  aioa,  0  of  than  diad,  whersaa  aftar  12  injections 
of  ¥100  Dla,  ao  rialbla  signs  of  olaarly  nanlfaatad  cl in leal  * yap ton* 


^  JO  ^.AJ  «.4.t  J  kw  .Vm.  a  w  —  _  J  A  .  t  1  J  —  .4.  XV-X 

V*  AMowAotwaawM  area  w waa*  * nvi  •  a  a  waaa  oajroaunubt  an  mmio  rnaao 

received  thia  doaa  ef  toxin, showed  alight  eyaptoae  of  botullaa,  but 
raaainad  alive. 

All  axparlaanta  of  tha  third  aarlaa  included  60  nice  and  29 
of  then  died  fro*  botullaa.  Thu* ,  wa  aaa  that  sore  than  90J<  of  tha 
aniaala  raaainad  alive.  Consequently,  aioa  wara  found  to  be  con¬ 
siderably  sort  resistant  to  aaall  aaounts  of  tha  toxin  than  guinea 
pigs  and  rabbit#*  Analogous  roauxta  wara  obtainad  la  axparlaanta 
on  also  with  toxins  of  tho  B,  0  and  £  types. 
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Th«  aniaal*  ftl*o  *ho**d  *  d*v#lop*d  botuli**  '  .cknaas  aft «r 
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...  «  .  _ --S  .j.4M4afw*t4nna  rv^  Nil  hi  ftthal  d'  0jf  l>Otul  iwl 

ptultxpx®  pVAStim*.  '  *“ —  -  '  ■  - ~ 

toxiiu*.  AU  **xi aalo  di*d  that  received  p*r  c  t*nth*  and  hundr*th* 
portion*  of  on*  lethal  ds>**  of  th*  toxin 

It  ahculd  b*  not*d  that  »ft*r  oor/rol  guinea  pig*.  rabbits 
and  alo*  r*c*iv«d  a  single  •ubouta'./tfu*  or  *nt*ral  injection  of  a 
«holi  toxic  do**  that  «*•  u**d  tor  a  partial  administration,  botu- 
li*a  syaptom*  fail*d  to  d*v*lor-  and  all  anlaale  reaalned  alive. 

V*  established  (1947)  th-fct  toxin*  of  causative  *g*nt*  of  gasaoua 
gangrene,  given  in  Mali  dt  a<  t  did  not  produo*  a  d*v*lopw*nt  of 
hyp*r**n*itlvity  in  aniaal*.  £hi*  was  subsequently  confirm**  by 
MQROUBOV,  EHATUSTSAV  and  YAOM-  (1954). 

OSTBYI,  SOBUEYA  and  Ahlfc’V  (195b)  proved  that  th*  proc***  of 
■uonation  of  pathoganio  Dtrtl  a*n»iti*ation* ,  following  adminis¬ 
tration  (in  a^.oroint*rvai*  of  time)  of  subliminal  do***  of  toxin* 
that  oaus*  gasaoua  gangrene ,  may  l*ad  th*  organ!**  to  a  fatal  out- 


eon*. 

In  ord*r  to  clarify  th#  *f factivanaaa  of  th*  action  of  #ub- 


if  nirl»tntl  w l  th  Apt 


toxin*  of  SI.  perfringena  and  Cl.  oedematiene,  In  both  instance* 
th*  «r.p*rla*nt*  w*r*  oarried  out  on  1?  guinea  pig*.  The  aniaal* 
r<-j% iv*d  a  toxin  subcutaneously  and  daily  in  quantities  of  V20, 

V50  and  V200  of  Dim  for  on*  guinea  pig.  ••  ot»t*in*i  negative  re¬ 
sults  in  all  lnatano**,  *v*n  after  15  or  16  injection*'.  Prolonged 
observation*  r*v*al*d  that  all  aniaalt  r*aain*d  aliv*  and  ahowod 
ao‘*yapton*  of  illn*aa.  Only  in  sporadic  casoa  in  guin*a  pig*  that 


received  small  doses  of  Cl.  oedsaatiens  w*  observed  light  spasme 
t»pd  inconsequential  dyspnea,  but  the  latter  disappeared  quickly, 
ebonsequently,  the  experiments  proved  that  the  toxins  of  Cl.  p er- 
friagens  and  Cl.  oedem&tien*  failed  to  produea  tbs  B*KR*Xt}  phe¬ 
nol seaen  in  the  organ!  aa  after  multiple  injections  of  email  doses, 
this  indicates  that  the  phenomenon  is  caused  only  *»»  toxins  with 
distinctly  oxpreosed  ceurctvopio  oharactaristics. 

H*m,e,  it  is  obvious  from  the  performed  investigations  that 
involved  the  studies  of  the  B&KRIM  phenonenon  in  connection  with 
the  botullnal  toxin  type  A  that,  after  a  multiple  administration 
'of  enblethsl  doeaa  of  the  toxin  to  animals,  she  latter  gradually 
developed  an  impairment  of  important  and  vital  processes,  whit h. 
caused  their  death,  fe  took  an  interest  in  clarifying,  whether 
any  immunity  develop*  in  animals  following  a  multiple  adminia- 
tratioa  of  the  toxin.  As  we  oentioned  above,  antitoxin  was  absent 
in  the  serum  of  guinea  p*gs  aw  rabbits  that  received  multiple 
small  domes  of  the  toxini  1  ml  of  serum  of  these  animals  failed  to 
neutralise  even  one  lethal  lose  toxin  for  sice. 

In  order  to  determine  the  ianunological  condition  of  the  organ¬ 
ism  of  animals  after  multiple  administration  of  small  domes  of 
toxin,  wo  oonductod  experience  in  veeeelo  on  rabbits*  ears  ao> 
cording  to  the  method  of  lAVlOY  and  llbfifcSKJ . 

“e  carried  cut  three  groups  of  experiments  on  rabbits.  The 

e 

animals  of  the  first  group  received  subcutaneously  V50  Dim  daily 
-of  botulism!  toxin  prepared  in  broth  of  exon's  moate  Ac  soon  as 
rabbits  became  sluggish,  but  the  symptoms  of  botulism  were  not 
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y*t  clearly  manifested ,  w*  discontinued  injections  of  the  toxin. 
Altogether,  ’we  mad*  5  Injection*  end  thus  w*  administered  ¥U>  him. 

^  i’He  'experiments  in  vessels  of  rabbits’  ears  were  carried  out 
during  a  peris  l  froa  the  5th  to  Ittb  day  after  the  first  adminis¬ 
tration  of  toxin.  The  latter  *  a*  prepared  in  broth  of  rabbits* 
neat  in  order  to  exclude  a  possibility  of  development  of  Anaphylaxis 
For  ‘ixperlaents  in  vessels  we  used  a  dry  toxin  precipitated  with 
am&onlua  oulfatei  the  toxin  was  diluted  lilOO,  and  later  dialysed 
in  colloidal  kit,  at  first  for  18  to  20  hours  against  fauoet  water 
and,  subsequently,  for  24  hours  against  distilled  wat^r.  At  the 
beginning  wa  parsed  the  toxin  through  the  vessel*  using  the  di¬ 
lution  of  1 i 90,000  and,  later,  that  of  1 >29,000  and  1i 10,000  (for 
dilution  wa  used  the  filKQAR-hOKK  solution).  Thus,  to  be  able  to 
clarify  the  actual  nature  of  the  reaction  in  rabbits1*  vessels  oa 
botullcal  toxin,  wa  passed  through  the  vessels  of  one  ear  of 
animals  the  solution  of  the  toxin,  and  adrenalin  through  the  vessels 
of  the  other  ear. 

The  conducted  experiments  provided  a  quite  clear  answer  to 
the  question  about  the  conditions  of  vssssls  in  rabbits’  as re  on 
the  9th  to  11th  day  following  the  injeotiou  of  toxin.  It  was  found 
that  the  vessels  in  thsse  animal*  contracted  considerably  milder 

“f  • 

(by  1.2|  0.4|  1QJ6)  on  the  passing  of  toxin’s  solutions,  than  the 
voces le  of  normal  animals  (by  24. 4|  24. 3»  25.3^),  The  vessels  in 
the  ears  of  experimental  animal*  contracted  mildly  ( hj  9  to  14 ft) 
when  the  solution  of  adrenalin  was  applied,  while  the  vessels  of 
normal  rabbits  contracted  vary  sharply  (by  40.3  to  51*7#).  Comae- 
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quartly,  ti»  uaraepemsiv#  condition  of  vaesele  in  rabbits'  mi 
iftM  daily  aublethal  dcees  of  the  toils  d*pen» ad  on  a  prior  con¬ 
traction  under  tha  affeota  of  *ha  toxin, 

Tba  daaorlbad  sxpsrlnsnta  provad  how  profound  wax**  tha  change » 
that  took  piece  In  tha  organic*  of  animale  follow ii*,  the  rtdainia- 
tratlon  of  war/  snail  desea  of  th*  toxin,  She  proeasa  vae  aojce- 
alsd  not  only  by  disorders  in  cyoganio  tonne  and  *y on aural  connect- 
lons(  tat  also  ay  a  considerable  ohanga  in  tonua  of  tho  vascular 
•yetem. 

In  tho  aaoond  group  of  experiments  9  rabbits  rsoaived  daily 
VlOO  Sin  of  th*  toxin  aaah  until  tha  botulism  synpteas  appoarod 
in  aninala.  After  7  to  II  injections  of  tho  toxin,  only  5  rabbits 
survived  out  of  9.  fhe  surviving  5  rabbits,  having  recovered  with?n 
)#  to  40  Cays,  ware  subjected  lwsad lately  to  an  sxparinant  In 
vsnssls  of  anlnila*  aara.  the  results  of  thoaa  experiments  appeared 
to  b*  eonplstals  different  froa  those  obtainsd  with  tha  first  group 
•f  animal# •  *h®  voaoala  in  rabbits*  vara  reacted  oonoldarably  nlldor 
on  passing  of  solution  of  the  toxin}  st  tho  sane  tine ,  thay  reeoted 
on  solution  of  adrenalin  alnoat  like  the  vassal*  in  normal  animals. 
Ons  can  oonolud*  from  this  that,  as  a  rssult  of  injaetions  of  snail 
doaes  of  toxin  to  rabbits,  tha  latter  showed,  at  first,  a  sharp 
contraction  of  voasola,  but,  after  a  prolonged  tin*,  th*  cells  de¬ 
veloped  an  Immunity  to  botulinal  toxin  in  smooth  musculo tnro  of  the 
vassals. 

Sosauss  the. quoted  data  were  obtainsd  with  participation  of 
a  Halted  ranker  of  involved  animals,  wo  daeidsd  to  begin  the  third 
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^roujv  of  axp#rl«*Bt».  umUxh  13  rabbits .  In  these  experlmente  we 
u««d  aoiiaval*  r  which  recovered  froa  botulism  after  they  rs ceived 
sublathal  doss*  of  tbs  toxin  in  order  to  produos  tbs  KSH&IRG  phe¬ 
nomenon  (see  Table  2).  All  si  iaale , that  received  0  to  11  injection* 
of  Vi 00  pin  of  the  toxin,  became  sick  froa  botullsa  and  20  rabblta 
died  out  of  31.  .Then,  26  to  46  days  later,  we  eonduoted  experiments 
in  vessels  of  animals  that  survived  the  first  injection  of  the  toxins 
the  experiments  ware  earrisd  out  according  to  the  method  of  XRAYXOT 
and  FISEMSKl*  We  passed  a  solution  of  toxin  through  vessels  of  one 
ear  and  a  aolutlon  of  adrenalin  through  vessels  of  another  ear.  Ths 
results .proved  to  ha  analogous  to  tbs  prsvlous  rssultat  the  vassals 
in  the  ears  of  rabblta  that  survived  multiple  injections  of  small 
dosss  of  botulism  reacted  on  dilutions  of  this  toxin  loss  touVely 
than  tha  vassals  of  normal  animals.  The  contraction  of  vess<  Is  in 
rabblta, that  received  sublsthsl  doses  cf  tha  toxin  for  a  prolongs* 
tine,  reached  10,  10.5  and  13.8£,  while  in  animals  that  rooelved 
adrenalin,  tbs  preecntage  was  38,  and  froa  37  to  52.  The  contrast- 
iuu  Of  VSSSClS  in  aorssl  rabbits  on  the  same  doses  of  toxin  was 
20.7,  21.7  and  24. 3£,  i.e.  it  was  two  times  stronger)  than,  the 
32.3  to  48.2JS  contraction  on  adrenalin  was  almost  the  same  as 
that  in  animals  which  reoeived  the  toxin. 

Tha  discussed  results  offer  a  reason  to  a  claim  that,  after 
some  time  following  administration  of  small  doses  of  toxin,  immu¬ 
nity  develops  in  rabbits  in  the  calls  of  smooth  musculature  in  . 
vessels.  The  oonditlon  of  increased  .Sensitivity  to  the  toxin  (sharp 
osatrastion  of  vessels)  that  prevails  at  first,  change*  eabse- 
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auently  to  immunity  o#  vessel*  to  botvllmaj.  toxin,  it  the  ease  tin*. 
th»  aoctotulatica  of  Antitoxin  in  the  blood  in  a  quantity  sufficient 
'  for  detection  with  the  aid  of  neutralisation  reaction  -  doea  not 
'-’taka  place;  la  thie  oase,  the  Laaunlty  of  tie  sues  was  not  dependent 
u>  Ott  the  prewenes  of‘ antibodies. 

It  le  obvious  fron  our  investigation*  that  botullnal  toslne, 
administered  in  aultiple  and  very  enall  doses,  oan  injure  an  organ- 
lea  and  cause  ita  doatruotion.  Thia  naa  alao  verified  by  QUTTOI 
and  MoEOIiLD  (1947)i  their  data  indicate  that,  0.1  of  one  aoleoule 
of  the  toxin  type  A,  applied  to  one  neural  end  plate,  1c  sufficient 
to  oauae  hietologioal  change*  there.  At  the  oaao  time,  no  diaerdoro 
in  neural  conductivity  ooour,  however, in  the  ay  one oral  oonneotion, 
an  important  and  vital  prooees  is  disturbed,  whioh  ia  oonnaotad 
with  the  produo tion  of  aootyloholine. 

following  a  nultiplo  administration  of  botulinai  toxin  in  in¬ 
significant  dosae  to  aniaale,  tho  lattar  aay  suffer  profound  dis¬ 
orders  in  iapo.v'tant  and  vital  proceeee#  of  ths  central  and  perlpl or¬ 
al  nervous  svataa.  aa  wall  aa  in  othar  tissues. and  thia  oanaes  death 

»  •  v 

of  aniaalo.  All  thia  suggests  a  supposition  that  the  toxin  ia  an 
antiaetabollt*)  while  noting  on  tho  organism,  it  iapalrs  the 
a.  y  prooeaaes  of  sMtsboliea,  consequently  the  physlologioal  function  of 

oells  and  tissues  is  disturbed  in  the  organien.  Therefore,  after 
a  aultiple  adninistration  of  sublethal  doses  of  toxins  in  our  ex¬ 
periments,  a  suaaation  of  injuries  and  destruction*  resulted  in 
nycneural  oonneotions  and  in  other  physiological  processes  of  tho 
.  organise,  but  not  n  suanation  of  stimulations.  With  an  inorwaeed 
,»•»**.*  • 
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do ft#  of  toxin,  injuries  In  the  organisa  of  uuiuuiB  developed  with 
0  particular  rapidity.  Thu* ,  th*  hypersensitivity  froa  a  aultlple 
KuiniiM*Uwi  6*  sasU  doses  cf  toxins  evoks*  all  xsanltut  ana 
larged  ifjuriai  In  tissues  of  ths  organisa. 

Th«  results  obtained  by  ua  arc  important  to  intar pro tat ion 
of  tha  pathogtnssls  of  intoxioation  froa  food  poisonings  by  01. 
botullnua.  It  la  obvious  froa  tha  conduotad  investigations  that, 
to  oauaa  a  sickness  in  atm  and  animals,  a  multiple  poisoning  with 
aublathal  doses  of  botulism  la  sufficient. 

In  food  poisonings  with  a  short  incubation  ported,  the  first 
larger  doss  of  toxin  lngastsd  with  foodstuffs  into  tha  organisa 
oeuoes  a  grave  affliction  and,  at  tha  aaao  time,  a  high  hypersensi¬ 
tivity  in'  ths  'brgenisa  of  a  patient  develops  to  now  doaaa  of  the 
toxin  that  are  produced  by  the  Biorobe.  In  such  instances,  tha 
observed  briaf  incubation  period  not  always  permits  a  elarlfioatien 
of  the  role  of  toxin  that  la  dsvslopsd  In  the  organisa. 

In  inatatnoes  of  poisoning,  when  the  first  dost  of  toxin  ia  In- 
geated  with  foodstuffs  la  entail,  tha  incubation  period  lasts  several 
days,  curing  this  time ,  tha  microbe  produces  now  doaeo  of  toxin  In 
the  ufxwtisg  of  son  and  anis&ls;  thee-  dcset  effect  tha 

organlaa  and  thus  botulisa  davelopa  that,  in  soao  oases,,  results 
in  death  of  a  patient, 

Tha  experiments  curried  out  by  us  indioets  that,  in  suoh  oases, 
insignificant  •luantitiea  of  toxinj produced  in  tna  organlaa  of  a 

/  *  .V 

patient, *r*  sufficient  to  develop  the  disease. 

.  -Praotioally  speaking,  instaneoa  tare  alao  observed  in  food 


polao a^nge  thnt.tha  botulism  d..*ea*e  aay  develop  in  people  and  ta 
..«Mu  •  wultiple  ingestion  of  any  product.  In  euoh  oasse, 

IdM  toxin  in  a  product  woo  in  snail  quantities,  frequently  not  de¬ 
tectable  with  tbs  aid  of  biological  test,  or  neutral 1 sot ion  reaction 
a  nice,  or  guinea  pigs*  leverthelese,  after  a  Multiple  odaittanoe 
of  snail  quantities  of  toxin  and  ebon  a  nlorobe  is  ingested  with 
foodstuffs,  botullea  sickness  develop*  in  the  organ i a*  of  nan  or 
apiaaia  u  a  result  of  the  evoked  BKHEISO  phenomenon.  Suoh  oases 
are  observed  in  people  who  use  for  a  daily  food  the  sane  brand  of 
ban,  or  salty  rod  barring  and  other  products  of  homo  canning. 

Conclusions 

J 

1.  following  a  Multiple  administration  of  aublothal  doses  of 
01.  botullnua  toxin  to  guinea  pigs,  rabbits  and  aloe,  botulism  a  Is¬ 
aac*  and  death  resulted ,  although  the  aggregate  dose  of  adaimio- 
tarod  doooa  waa  considerably  lower  than  a  fatal  dost.  With  a  single 
administration  of  the  entire  quantity  of  toxin  that  wao  used  for 
multiple  injections,  animals  involved  remained  healthy. 

2,  Quine a  pigs  wore  the  aoe  •  oensitlve  to  multiple  adminis¬ 
trations  of  aublothal  does?  of  the  A  tax ini  rabbits  and  aloe  wore 
leas  oensitlve. 

i.  After  administration  of  saall  doses  of  toxin,  the  vessels 

a£  tni  i  j»mM  Kypmwsnwhi  tl  tw  at  f  amW  4  dm  la  ta«^ 

4.  A  multiple  effect  on  organism  oauood  by  aublethml  does a 
of  toxin  plays  mm  important  rola  in  the  pathogenesis  of  botulism. 
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the  01.  hotulinnn  toxin  adainistered  repeatedly  to  guinea  nice. 


rabbits  and  aloe  provokes  botulisa  end  death  with  the 


total 


dose  of  the  toxin  adainistered  being  such  below  the  lethal  one.  With 
a  single  adaiaistrationj^f  the  total  doeo/  the  animals  remained  un¬ 
affected.  Guinea  pigs  ws re  acre  sensitive  to  manifold  administration 


of  botollaus  A  'toxin  in  suhlethal  doses  than  rabbits  and  aloe.  Whoa 
introducing  small  doses  of  the  toxin,  the  vessels  first  showed  an 
increased  sensitivity  with  their  immunity  developing  at  a  somewhat  -—v, 
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l»t«r  d»i*.  Manifold  adatinl #tr« %  Ion  of  botulinue  toxin  in  eublothal 
4m*i  play*  AA  Important  rol*  in  *h»  pathogtnasla  of  ho^uliaa. 
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